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Tsukamoto, J., Kajihara, N., and Nyuuta, S.: Prediction of surface soil loss on slopes afforested with Japanese
cypress (Chamaecyparis obtusa Endl.) —Examination of availability of several features of forest floor for
assessing intensity of soil erosion—. J. Jpn. For. Soc. 80: 205~213, 1998 In order to provide a standard for
predicting erodibility in Japanese cypress stands by using the quantification theory, availability of several features
of the ground surface as indices of the intensity of soil erosion was examined. In a Japanese cypress plantation with
patches of undergrowth of two species of fern, four study plots of 10 m square were set up ; plots KT and UT being
covered with Dicranopteris linearis and Gleichenia japonica, respectively, plots KC and UC having almost no under-
growth. In each plot, the amount of soil moving down the slope was mesured by using ten trap boxes and the
undergrowth coverage and ground surface features such as number of “soil poles,” length and height of “soil cliffs,”
and fine roots exposure were observed in five quadrats of 50 cm square. The order of soil erosion intensity expected
from the undergrowth coverage was KT <UT<KKC<UC. The order indicated by the ground surface features
mentioned above was KT <UT<KKC<UC. The order of the amount of the trapped soil was KT<UT<KUC<KC. The
effectiveness of the ground surface features as indices of soil erosion intensity was concluded from the good
coincidence among the three orders. A single discrepancy was the reversal of KC and UC in the order of the amount
of the trapped soil compared to the other orders. A comparison of several physical properties of the surface soil
between UC and KC revealed that the amount of loose and easily erodible soil material was less in UC than in KC,
which was considered to cause the discrepancy.

Key words : Chamaecyparis obtusa, features of the ground surface, impact of rain drops, soil erosion, undergrowth
coverage
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BUE DS Tl ESI T L Z L B R LT,

KR ORBEEORECHI: D, FHNEEVRITLE
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BHEM L OSFEBICET 2, FFHKE16.1°C, FFH
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FHEA S B EE L AH D S DR ED 200 m R E DK
WHEKE R, BB TEBIZZ> 35 FEE
F ATHT, BEEHK 100~230 m ORHENZ KL L T b,
WEARRHIEAR 2R U MRS <, @ TEHEEDH
KMREATHEH, MHIEPCERHICE / FOMERED
B TWAES LGSR ay s, 7o vaDiEEs
BELTWS, ZOX5BHSHT, HREOT 4 <Y Of
FIT X D BIF R GERBELSERF S h, FRE RN a v SR
BN, IHCEET IR v SIEENMCH Y TRREECZ
LW, BHR® 0w I Y uEEN, Jhc#ETs»
T YuNHEL T TEEEMZLEA LR B> TWAEH
A, O 4HFRIC1I0mX10m DAy b 2F&T, £
hzh, av ¥R, avyFuiEx, vo7vuX, v
MNER &I (M), TRHOBBEREK T D
1994 ££ 10 BizFA~7-& 7 a v b O & AR R -1 1R

B-1.

KT, 2v 5K KC, 2 vy H{EKX I UT, 77y uX UG,
7Y uxERX,

FEE 0y MIEN

#-1. FESov b OBE

. ayvy wsyvw wIivn
7a b TR gimx R HEK
iz
FifiL S25W  S30°W  S8W  STBW
1ERHC) 40 35.5 37.5 40
EERE R (m) 69 164 64 53
[reibiZist o -1.57 —3.9 —0.36 0.42
KL
SIA%E (N /ha) 3200 3100 3000 2500
LREARFIEE (m) 12.2 13.7 15.1 12.9
R TE R (cm) 13.4 15.0 15.9 15.2
IV B e 0.89 0.93 0.96 0.89
TREEAHE (%)
’ ~30cm  78%14 7+6 59425 242
30cm~2m  68%21 242 56+32 2+2
TEEAEEAFR (g/m?)Y 403+134  9+8 23178 1+1

D7ay b 4EEIC4AOTEE STy PRLEE DEEEDR
M, T2bb S {(EESAOVTRL»OER) — (PLEDOER)} TH
D, + OMEIRMHEIE, 03V, — O M 2R g, » BuE-E
BHIX b/ FHOBEEEEND O (KEFT, 198D FAMID . ¥ FHfE+
HEHE(RZE (N =5), 9 858 (80°C » 48 h), I + {#(FE= (N=10),
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HM-2. F/ES oy P RRIEK

Bonl7ovyy, xWRIFH E7 oy s, HHLEREOIRE
REE L2 AR (50 cm x50 cm),

£-2. TEHESEOHE L HERREONE
HEEEE (%) 0 1 2~10 11~25 26~50 51~T5 76~99 100
ST 43 I n m W Vv VI VI VI

B HChpEOM%) 0 1 6 18 38 63 88 100

T, TEEEOHEIT, &7y PHNICH-20 X 5 2/
BELZ3mX3mOD5ETO>DO/NAEERIZDOWT, HiE
Wem U T E3Nem~2m D DODERB ST T HEHmE
(%) #HIRHE LTz, WM TOHEICIZE-2 DFEIC
U7z 8 BEBERHi 2 VY, 7 — & LB B TR A FHIX
SFUER2OTRICRLUIHEDEREI D YT, TEME
LOBRFERE, Yoy b TFTHRZB->THELLZ10ED L
W2 FOE FHAE I 50 cm X50 cm O F I #: % 3% 1T
(-2), BAOTEBMELZHEED SA D E > TR I8
HE%, &7y b 10HOERDVHE TR,

v FREayIHBRIZ, EERICESZ EERE»S
BEREHAFACES T ZD2OXERO—FIZMEL, »T
ny e oaERMTH 2, vIvaRery s van
B3z, FEROBIICHD > TH»» 5 ADAAL
WHOKREFRoARE LD, HEIZIZIZTET
Holz, vIVUMBXIZVIYOR L) BOHLERED
WAIEL, £ 08MERIT, BRIz X5 cERe AE
BRWT, BEZEENELEL Tz,

2. BEIHEBORERE

199249 A, TWZUBI0FHET>E, 70y FOT
- TRIREFRBCEE L7 (K-2), £,
ZUOPE 25 em X E & 15cm, FITE 5320 cm OAKEET
Hb, BEIWIEALZIPEITZ L0 Ay 2Dy T
YAy NEREOAMY, SO0 T, BB
ECAEL 2BE» SO TAKRF 2D ET-HIIZ, 7V
FEIr 7o R EKERIACH S5 ecm ED 3 X 5 IcHD
T 720 BB L TIX32 0 Db o i 1 B E gk Tk
WD iABE AN, REVILI-BICZ 0 VIRERA
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U7zo 199210 A5 1994 4F9 H 2 T, MR EZH
ET5ERERE, SHAAZ LT ZIHIHEA LW
LV F—2EIRL 2, BUNY B, Ml 1 (p<2
mm), B C@mm<¢), V¥ —IiZXSLEEEER (80°C -
48h) EK®7iz,

3. WREDRENREESZE

THOBEREREKR THED 1994 4 10 B, Edo 7oy h
SR OV TOMRFAE LTI NI, EWRUFHEE LD
REOREICHEHT 2UTORAEEIT> %, 40O+
RO —DO—DWDWT, FIOWET 5 LARTEIZ 50
cmX50 cm O ARG (K-2), BNO T EHEA %
B X B - 7o, HIRE % A8 (BERR), 2
7, R (b FHRSNOERIC L T s THiE
R L8, SELE (alrad), Tof (8fE
VoY v, BEARPEARORKESE) 5 XaL T, RIREZE
WX D ESKROHEEEBER(X) 2KkDiz, £i2, RO L
HE#H R Z, BREORERB LUy 2 HE L2,
T & FEESPERREO RO LELNERC L VEBRENATT
XTERERE A HICEH Y O TH B, BE LT/
MR ICFREH U 72 ARORA T I3 O 1o/ MRz ii - T
REINTTELBEROBAITHY, BERXFYE
&, WL VBEERosTEROmE LSS (MUT, BZE
HE), Biz, ES1ImOKR—NEZY) ) A—FEHNT
T2 FEE L1 m @ OMEOEA 2 HE L, B
Lk b, FLEWZI5E L —0f—THRIGT % E _EERHRE
DOREIZBET 5 7T — 8 BES N,

-7, el ay s 2RO et Ok
B2 RIHEELRSES-HI2, 7oy PNIK-2D &5 %
FRiE T 50 cm X 50 cm D 5 H O A% &, 208
H SO AT 2 3% L BEOEE 2#HE L 72, H
L, 1m#HOMERE TEEEBGARIZEE L 2r > 7,

2B, VIVOFEIZOWTHFNL, RFEHIIZ)
WVDFEERIZEED s - 1z,
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BHOFF 2 b6 Lz, #2C, #ORAZKRHT 572
iz, 1995 %49 H, 400cm® OBELAZEHAWTH 7oy
FOTWZIE-O— o OERE LA Im OFBEAT
FEL (I~5cm#B&E) ZHEWRL, B TRNEKHABRBIC L2
BEAKMEDOHIE, WokpAIZ X % 0.5<pF<2.7fHY4 DL
BEOEE, BXU, FHEII2MIOREEORE %
Toze —EROMEIIEAM R R LIzDT, EAME L fak
REEREFICOVTT NV I — VALERICHEIE LTz,
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BEOEBRE EEEE; 80°C48h) % 1993 4 1~12 A
(AIHEA) & 19944 1~983 (BEA) twkmFT sy v 2
LwhHEFL, SHlEYoBREEE L TRI TR T,
1992 # 10~12 A D& 1 MIEOBIE &R, TIP3ZITFER%
BIC L 2HIREBELOFENBRIINI O TEHL 2, BEH
E%, av S TEBEbREaYYRETBHEECZLVWIY
FIBEX OB THARZ &, BifH, ##ifke, Mt, B v
F—DWVTNOEIZOWTHaYFR<a vy I mERO
BRNEETH -7, VI VU TEDLNEY IV uX EIE
IFEHEAEDOY 7 Y u B OMTOKICB T, av
FXETYIHBROBEICHERTERIRR/NE Do
2, HitkH, @ES2@ELCTY 7Y uR <Y I YK
DOREFRLEAR TH > 72,

A & BRI R L3 2 &, 219 » AR OREKE XA
DEREKREDFICH 2R po Tz, ZHIRMIGEL T, BE
BllRayvsXevsvaRofitE 2R<e£7ay b, &
B5y 2@ U T, B >HAOBFRIED s iz,

BRERCBEFEEOBFRELIPLFELIRZ®
W2, 199341 A~1994 £ 9 HOHIE I DWW T, BkE &

#£-3. MUMERBYEOBE R BEES0°C-48h; g/m) L&
K& (mm)
ayy wIivu v5¥o
HARA IV X AKE
) MR X aER T
AR M4 (4<2 mm) 4.06  825.50 15.77  476.97
BQ2 mm= ¢) 15.48  963.25 57.68  323.45
Yy — 55.33  395.93  65.78  320.32
&t 74.87 2184.68 139.23 1120.74 3124
BE M (p<2mm)  10.99  576.3¢  22.32  194.32
BQmm=¢) 6.67  334.08  30.43 94.16
Vs — 27.25  183.22  29.20  135.55
i 44.91 1093.64 81.95 424.03 1368

*1993 £ 1~12 H, ** 1994 F1~9 H,
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MiEEEr OBRER-3CRLE, V-2V TiX
HBEOETRIPTCORDOER (FH L5, 1987; Tsuka-
moto, 1991), B DWW TR AEHE R £ EJl 5, 1987 a,
b; Tsukamoto, 1993), LSO ERLEEENCX L CHExE
M RKERFELPRIZT I ENDLPOTWBEDT, BAkE
& DR OB IFtOBEIREICRE Lz, ek, v/ ¥
AIMTIHBALIVE 3BT E L BRETF - O/
KEWIEOHBEOH 2 Z LBREINTVE (1), B
3 TiE, Bizay Ry 7 Y utBRIZBWT,
ZUREOEENKE L, IhXERE»SDEELKE L
LTWwb, 22T, R4WRLLMHBERK:OEEOL
BEAREIC T 57012, MUHEELET, 0T >OR
i LR OVMED, BAENOERER BT % HEEK
BrEE L (BARED, BRIZavyK: —0.088 (P
>0.50), 77 Y aX:10.356 (0.20<P<0.50), a2+ %
I H X D 0.734 (0.05< P<0.10), 7 9 Y u B K :
0.760 (0.02<P<0.05) THh-oHlzo I SBEFRKRDOHE
TG S NIMHBERBNCEERTEHS /& v, Z0OERA
&, —OWid, HEREBCEVEE Y KT TRENHE IR
MARFIKIDAERTWENI &, LyrdHEEMFESE:
Tz, %< OEGBERI IEEHRNCE 0, BKkEE
ERNEEOEOHENED o b Z ey, Hui-BRHE
FOREZH-72FEz2oNb, LrL, 5 LENHIC
bbb o, MEEIGEVI Y INBREY T Y untii
X TOMHBEURENL, HeIIZ IV IRRPY I Y R TOM
BIREUCHERTARE L, avFRETVINBKR, V5
oXEw I YuntBR, &4 O TOMEREIRDED,
REKE DB > TR T 2HRABIE-E D LED SR
720 TEHEEW ko> GEN S I, BHET ZKBIHMANNER
b 5EIGIE, BKENEL B> TETIT M5,
WRICEETINKOEX TEBEEDERICL - TEL S

5
2 - E]
o £100 = s
& g &
®S i
N
; E10 a%
g =
~r 1 1 A J
100 1000 10000
100 1000 10000 B& 7k B (mm/3months)
F% K B (mm/3months)
100000 10000
—~ 10000 £
2 g g 1000
B3 E
Q
85 o 23
rp a% 100
o
% S 100 -~
10 i i
10 . 100 1000 10000
100 1000 10000 F% 7k B (mm/3months)
B 7k & (mm/3months)
B-3. Rek&E L BEE s ok

ns, BEMZL (P>020); %, HE (P<0.01),
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F4. L/ FAINCBT2RAIWEY 73BT EY L ENER & OBERORTES]

FRERHEZE D

PR 10 s bilhaetitil = R (y) EAZH (x) E= EESIE SCHER

38 XD B 1 :8MH BatiEg PL® log y=a log x+b 0.956 KB « 74 (1974)
38 AIDEL D 13804 BRtWE PI® log y=a log x+5 0.902 KR « M4 (1974)
55 BB 144 BatmE PI® log y=alog x+b& 0.890~0.923 H b5 (1987)

55 XD ED 144 BRtE Pr» log y=a log x+b 0.959~0.967 F B o (1987)

32 Ei R 5~47 H BEaLE SP[Y log y=a log x+b 0.943 A (1989)

32 AL 5~47 H BE 1R SPI® log y=a log x+5 0.920 RA (1989)

30 iR 5~47 H BELE SPIY log y=a log x+b 0.936 R (1989)

1

EERRIE > S O W OFA %R L /- —EFBOKE D 5 ORATH M1+ &, » BAREOMIII B TC—EBO 7 1 v 2@B L M1 &, ¥ P,

HIRIA ORISR | 1, BN | BEHRROkE | 4, SRR 10 2MEAREKE, 2 P, 1 ERENOREAE | [, 1 EERNO 1 FRRARKE,
VREIWEOD RS AEROBR LIt/ Sk L b FHMAB L O, BHELWOS ot FHMRORBRER T,

F£-5. b/ FATHREZBT 2HEREYE (V) ¥ —+#l+ -+ OB EH EE

KO TEREE R y , WEER . BERIAD
FEit Zay b M BE MR HEE T;;; & Sl et f’"?;ﬁ; DREKE B LEOEE ik
(£/ha) (m) (g/m?» - ) ’ (mm/%) (g/m/E) (%)
R /T P1 59 1500 15.0 1980 AN EARTEER 15 -4.80 3350 110 14 E15 (1987 a, b)
P2 59 1500 17.7 1070 ARAY LTEMOERNE 33 —1.29 290 249
P3 59 1300 18.9 420 AKAn FRREIREE 39 7.95 1420 369
P4 59 1000 18.3 1680 KA PREEATRIE S 38 —0.13 500 65
P5 59 1400 20.8 10 KA FFRETCRAIE 36 7.99 2850 859
P6 59 1100 18.4 560 AN REEETRE 35 0.48 1430 789
P7 59 1600 19.8 50 ARAED  FRE#OTERE 36 1.36 890 7
P8 59 1500 18.6 1690 KA W erabm 43 —0.04 2840 90
P9 59 900 19.5 1060 P N WM RtE 41 2.21 5640 959
T NIR A0 Ly AT H-1 322050 11.6 494 KA 29 0.06 3267 1287 40.6 A (1989),
H-1I 32 1350 11.7 360 KA — 25 4.29 1843 39.5  Tsukamoto(1993)
H-1I 30 2400 10.1 174 KA — 34  —5.38 2257 47.6
EHELEILEET 2Y K 350 3200 12.2 404 Iv¥ WEAHEFZS 40 0 —1.57 3124 75 20.7 PN i
2VSMBR 35 3100 13.7 9 KA rEAE & 35.5 —3.90 2185 44.1
voyuRX 35 3000 15.1 231 wIvo [MERHEEZ 375 —0.36 139 41.4
vIVOMRER 35 2500 12.9 1 k&) MR 58 40 0.42 1121 28.9

TEEAEFR CBERREE, VE/IEME), P BRRER), YHro0RARY, — kL,

BEEwiE, BRKEOWIMIE->THA T2 TH 2,
o T, EROFERD S ROFERBE»NS, ORFAEM
TRWIZEShBHIWRICBI2FE LW oy MNEED
BB LERE, HIRCFZETINAOREDENTIEE
{, TWoME (FEK, 1966 ; H Lo, 1987) oHiEHE
AKOEKR (ZH, 1951) 2720 THHEROBKT TH
3, @QayIFHBX LY I Y utBX Tld, Mz iRE
ONMHEEHRICER L THERAENELC Tz, @a v K
LR TR, FhFhay e svuick-TH
WEBENIEMNSINLZLICLY, TERAMIZohTY
720
FREMTOLERBEOWME 2O / ¥ ATHTDZ
NERDB 01, RBIZE L IZIZECEWZ05HEE v
MR EE (V5 —+HlL ) OBEEOHIESEE
5, M EHBPZ DN TRFR L IZIFRCHEEIFHE S
, P OERKEPRPE OO AR T - 7 FBH
2HEY, RS5WRLL, AFEMTOFBRIZE-1, £-3
CEET LY, LBOFEHEDDICHFL .

A (1987 a, b) DFEAEHIZ, IHTEERH & LRI
LI TKRERICER SN, F ATHRCHY, LoD
7y b IRRZ BB OBFRCHEE SN T WS, HKibEE
WEOBEEIZ PS5 P8 PITHELLISZW, Lirl, &
neo7ray MEIRE (P5), H250Wikisd TEERO WL
I (P8, P9 WEL (HIIS, 1987a), BEIES
iz 28O BRPBIRICEV, H/5 (1987a) i, Z
nenray NT, 5~10 HOBEIEIZ AT, HMAI
EAREDD W 11~4 HOBEIESKE Lo/ 2 05,
oD ay Tk, BELEEOBMBICH D A-EOR
BBHNL{GTNibDEHEL TS, a3
oy b RRL L, BD 12 7oy b OEMBEIEIZ 100 g/
m i #~2,200 g/m @I OB I E D, AFAE#MO 2
¥ IIBRIZZF O FRMTICED 5, 2 ¥ 7 X IERETE
FROEAC L2 HERBBOBL Wk 2RET 200D L
W25, HIS (1987a) O P1EEEEAENREIDICL
W EFEZ S A/NBAROTEEERECAIE L, BEE b
ThRwn, EBHEE®ZV Y —DERZHT0%I1E
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L (&llls (1987a) oM»o5AEYD), Mtz
I bTFrThs, IWZIFECTHIESALY ¥y iz
BTREAENIDDDZNEFZ NS, AFE#O 2
VIREY IV uRBAMERMTH B I b o, W
Tay b, FRZa v SRoOBEYIE, RICBWT LK
BLWTHBPIEEML TS (EF3H2R)., FHs
(1981), HRS (1981) i3av ¥, vovunktmril
FIZNROBNZ ERIRL, EE (1988) 3MEARBHE L
NTERBEHEEDIE DD A BHERANDEEIER N T &
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(kg/cm?) (ml/min) (g/100 cm?®) (%) (kg/cm?) (ml/min) (g/100 cm?®) (%)
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